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ENDOSCOPE AND FRONT COVER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of PCT international 
application Ser. No. PCT/JP2005/013662 ?led Jul. 26, 2005 
Which designates the United States, incorporated herein by 
reference, and Which claims the bene?t of priority from J apa 
nese Patent Application No. 2004-219215, ?led Jul. 27, 2004, 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an endoscope having a 

Wide viewing angle and a suction channel for suctioning 
Waste materials or the like in a body cavity such as large 
intestine, and a front cover. 

2. Description of the Related Art 
Conventionally, endoscopes are used Widely in the medical 

?eld or the like. For example, a long and narroW insertion 
portion of an endoscope is inserted into a body cavity, so that 
organs or the like in the body cavity can be observed, and 
various treatments can be given by using treatment instru 
ments Which are inserted into a treatment instrument insertion 
channel as the need arises. A distal end of the insertion portion 
is provided With a bendable portion, and an operation portion 
of the endoscope is operated so that an observing direction of 
an observation WindoW at the distal end can be changed. 
A vieWing angle of conventional endoscopes is about 120 

to 140°, and an operator observes a body cavity by means of 
an observing image at its vieWing angle. HoWever, When the 
operator desires to observe a portion Which is out of the visual 
?eld range While observing the body cavity, the operator 
curves the bendable portion so as to observe the portion Which 
is out of visual ?eld range. 
On the other hand, an endoscope Whose vieWing angle is 

further Widened in order to observe a Wider range is also 
proposed (for example, Japanese Patent Application Laid 
Open No. 2001-258823). 

Japanese Patent Application Laid-Open No. 2001 -258823 
discloses an endoscope Where an observation optical system 
having a Wide vieWing angle of about 1400 to 210° is disposed 
at a distal end portion. In the document, according to the 
Widening of the angle of the observation optical system, an 
illumination optical system Which is disposed at the distal end 
portion and illuminates a body cavity is disposed so that its 
optical axis is overlapped With the optical axis of the obser 
vation optical system Which tilts at a predetermined angle in 
order to illuminate an entire observation portion in the body 
cavity. That is, the distal end portion of the endoscope inser 
tion portion is formed into a so-called cannon shape Where a 
distal end surface through Which the optical axis of the obser 
vation optical system passes is the most distal end, and the 
surface of the illumination optical system is disposed on the 
tapered surface. Further, the distal end surface of the endo 
scope insertion portion serves also as the treatment instru 
ment insertion channel, and has an opening of a suction 
channel for suctioning Waste materials, mucous membrane 
and the like in the body cavity such as large intestine. 

SUMMARY OF THE INVENTION 

An endoscope according to one aspect of the present inven 
tion includes an observation WindoW for observing an image 
of a photographic subject; an illumination WindoW for emit 
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2 
ting illumination light for illuminating the photographic sub 
ject; a suction port connected to a suction channel are pro 
vided on a distal end surface of an insertion portion; an 
observation WindoW peripheral edge portion Which is formed 
so that a surface having the observation WindoW is vertical to 
an observation light axis; an illumination WindoW peripheral 
edge portion Which is formed so that a surface having the 
illumination WindoW is vertical to an illumination light axis 
Which tilts outWard With respect to the observation light axis; 
and a suction port peripheral edge portion Which is formed so 
that a surface having the suction port is ?ush With the obser 
vation WindoW peripheral edge portion. 
An endoscope according to another aspect of the present 

invention includes an observation WindoW for observing an 
image of a photographic subject; an illumination WindoW for 
emitting illumination light for illuminating the photographic 
subject; a suction port connected to a suction channel are 
provided on a distal end surface of an insertion portion; an 
observation WindoW peripheral edge portion Which is formed 
so that a surface having the observation WindoW is vertical to 
an observation light axis; an illumination WindoW peripheral 
edge portion Which is formed so that a surface having the 
illumination WindoW is vertical to an illumination light axis 
Which tilts With respect to the observation light axis; and a 
suction port peripheral edge portion Which is formed so that a 
surface having the suction port and the observation WindoW 
peripheral edge portion form an angle more acute than a tilt 
angle of the illumination WindoW peripheral edge portion 
With respect to the observation WindoW peripheral edge por 
tion. 
A front cover according to still another aspect of the 

present invention includes an observation Window for observ 
ing an image of a photographic subject; an illumination Win 
doW for emitting illumination light for illuminating the pho 
tographic subject; a suction port connected to a suction 
channel so as to cover a distal end portion of an insertion 
portion of an endoscope; an observation WindoW peripheral 
edge portion Which is formed so that a surface having the 
observation WindoW is vertical to an observation light axis; an 
illumination WindoW peripheral edge portion Which is formed 
so that a surface having the illumination WindoW is vertical to 
an illumination light axis Which tilts outWard With respect to 
the observation light axis; and a suction port peripheral edge 
portion Which is formed so that a surface having the suction 
port is ?ush With the observation WindoW peripheral edge 
portion. 
A front cover according to still another aspect of the 

present invention includes an observation WindoW for observ 
ing an image of a photographic subject; an illumination Win 
doW for emitting illumination light for illuminating the pho 
tographic subject; a suction port connected to a suction 
channel so as to cover a distal end portion of an insertion 
portion of an endoscope; an observation WindoW peripheral 
edge portion Which is formed so that a surface having the 
observation WindoW is vertical to an observation light axis; an 
illumination WindoW peripheral edge portion Which is formed 
so that a surface having the illumination WindoW is vertical to 
an illumination light axis Which tilts With respect to the obser 
vation light axis; and a suction port peripheral edge portion 
Which is formed so that a surface having the suction port and 
the observation WindoW peripheral edge portion forms an 
angle of more acute than a tilt angle of the illumination 
WindoW peripheral edge portion With respect to the observa 
tion WindoW peripheral edge portion. 

The above and other objects, features, advantages and tech 
nical and industrial signi?cance of this invention Will be 
better understood by reading the folloWing detailed descrip 
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tion of presently preferred embodiments of the invention, 
When considered in connection With the accompanying draW 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an explanatory diagram schematically illustrating 
an endoscope apparatus; 

FIG. 2 is a front vieW of a distal end surface of a distal end 
portion; 

FIG. 3 is a partially sectional vieW of the distal end portion 
taken along line II-II in FIG. 2; 

FIG. 4 is a partially sectional vieW of the distal end portion 
taken along line III-III in FIG. 2; 

FIG. 5 is a perspective vieW of a front cover; 
FIG. 6 is a partially sectional vieW of the distal end portion 

for explaining a suction port of a conventional endoscope; and 
FIG. 7 is a partially sectional vieW of the distal end portion 

for explaining a suction port of the endoscope of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An exemplary embodiment of the present invention Will be 
explained beloW With reference to the draWings. 
A constitution of an endoscope apparatus according to the 

embodiment Will be explained beloW With reference to FIG. 
1. FIG. 1 is an explanatory diagram schematically illustrating 
an endoscope apparatus according to the embodiment of the 
present invention. As shoWn in FIG. 1, the endoscope appa 
ratus according to the embodiment has an electronic endo 
scope (hereinafter, simply “endoscope”) 1, a light source 
device 5, a processor 6 and a monitor 7. The endoscope 1 has 
an operation portion 2 Which controls a curving operation and 
various pipe lines, an insertion portion 3 Whose proximal end 
is connected to the operation portion 2 and Which is inserted 
into a body cavity, and a universal cord 3a Which extends from 
the operation portion 2 and has a connector portion 4 at its 
distal end. The connector portion 4 is connected With the light 
source device 5 and the processor 6. The monitor 7 is con 
nected to the processor 6. 

The insertion portion 3 of the endoscope 1 has a ?exible 
pipe section 8 having ?exibility, a bendable portion 9 Which is 
provided to a distal end side of the ?exible pipe section 8, and 
a distal end portion 10 Which is provided to a distal end side 
of the bendable portion 9. A distal end surface 11 of the distal 
end portion 10 is formed into an approximately cannon shape, 
and contains an imaging unit 40 (see FIG. 3). 

The imaging unit 40 has an imaging device such as CCD or 
CMOS Which picks up an image of a portion in a body cavity, 
and an image signal picked up by the imaging device is 
transmitted to the processor 6 via the universal cord 3a. The 
processor 6 processes the transmitted image signal, and 
alloWs an observed image 711 to be displayed on the monitor 
7. 

Further, operation knobs for remotely bending the bend 
able portion 9, and push button sWitches or the like for per 
forming various operations represented by air supply and 
Water supply are arranged on the operation portion 2. 

The light source device 5 has an illumination light source, 
and is connected to the operation portion 2, the insertion 
portion 3 and a light guide (not shoWn) disposed in the uni 
versal cord 311 via the connector portion 4. Further, in this 
embodiment, the light source device 5 contains an air/Water 
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4 
supply source and a suction source for supplying air and Water 
and suctioning them to/from the pipe lines disposed in the 
endoscope 1. 
The distal end surface of the distal end portion 10 and an 

internal constitution of the distal end portion 10 Will be 
explained beloW With reference to FIGS. 2 to 4. FIG. 2 is a 
front vieW of the distal end surface of the distal end portion, 
FIG. 3 is a partially sectional vieW of the distal end portion 
taken along line II-II in FIG. 2, and FIG. 4 is a partially 
sectional vieW of the distal end portion taken along line III-III 
in FIG. 2. 
As shoWn in FIG. 2, disposed on the distal end surface (the 

distal end surface of a front cover 3111, mentioned later) 11 of 
the distal end portion 10 are an observation lens 32a disposed 
on an observation WindoW 32, illumination WindoW lenses 
33a, 33b and 330 as illumination means Which are disposed 
on, for example, three illumination WindoWs 33, a suction 
port 24 Which also serves as an opening for treatment instru 
ments or the like, an air/Water supply noZZle (hereinafter, 
simply Water supply noZZle) 25 for supplying air or Water so 
as to rinse out pollution of an objective lens 32a When the 
insertion portion 3 is inserted into the body cavity, and a 
forWard Water supply port 26 for rinsing out blood and 
mucosal ?uid of a diseased part in the body cavity. Therefore, 
a plurality of openings for disposing the objective lens 3211, 
the three illumination WindoW lenses 33a, 33b and 330, the 
suction port 24, the Water supply noZZle 25 and the forWard 
Water supply port 26 are provided on the distal end surface 11 
of the distal end portion 10. 
The illumination WindoW lenses 33a, 33b and 330 are 

arranged near an peripheral edge of the objective lens 32a at 
an interval of a predetermined angle. Further, the suction port 
24, the Water supply noZZle 25 and the forWard Water supply 
port 26 are disposed respectively betWeen the illumination 
WindoWs 33. 

Concretely, the suction port 24 is disposed betWeen the 
illumination WindoW lens 33a and the illumination WindoW 
lens 33b, the Water supply noZZle 25 is disposed betWeen the 
illumination WindoW lens 33b and the illumination WindoW 
lens 330, and the forWard Water supply port 26 is disposed 
betWeen the illumination WindoW lens 33a and the illumina 
tion WindoW lens 330. 
A constitution of the distal end portion 10 Will be explained 

beloW With reference to FIGS. 3 and 4. 
As shoWn in FIG. 3, a distal end rigid portion 31, Which has 

a space capable of disposing the imaging unit 40 correspond 
ing to the observation WindoW 32 and a light guide or the like 
corresponding to the three illumination WindoWs 33 into the 
distal end portion 10, is provided into the distal end portion 
10. The distal end rigid portion 31 is covered With the front 
cover 31a, and the front cover 3111 covers the distal end side 
of the distal end rigid portion 31. The imaging unit 40 is 
inserted and ?xed into the distal end rigid portion 31. The 
imaging unit 40 has an observation optical system composed 
of an observation WindoW lens and a plurality of lenses, a 
cover glass and an imaging device such as CCD or CMOS.An 
observation vieWing angle by means of the imaging unit 40 is 
set to a Wide angle of about 140 to 170°. 
The imaging device transmits the image signal to the pro 

cessor 6 by means of light Which enters via the observation 
WindoW 32, but the processor 6 image-processes the received 
image signal so as to create data of an observation image 711 
having a substantially rectangular shape. As shoWn in FIG. 1, 
four corners of the rectangular observation image 711 are 
scraped off, so that the observation image 711 is electronically 
masked and is displayed as an octagonal observation image 
on the monitor 7. An optical system of the imaging unit 32 is 
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designed in the observation visual ?eld of the imaging unit 40 
so that the Water supply nozzle 25 does not enter. 
A light guide unit 33B is composed of the illumination 

WindoW lens 33a and an optical ?ber bundle 331' as the light 
guide. The distal end portion of the optical ?ber bundle 331' is 
?xed into a metallic pipe 33h by adhesive or the like. The 
distal end portion of the optical ?ber bundle 331' and the 
illumination WindoW lens 33a are inserted into a frame 33d 
and are ?xed. 

The light guide unit 33B is ?xed to the distal end rigid 
portion 31 by a ?xing screW (not shoWn). The optical ?ber 
bundle 331' from a proximal end side of the metallic pipe 33h 
is covered With a ?exible tube 33g, and further a part of the 
metallic pipe 33h and the tube 33 g are covered With an outer 
tube 33e. 

The outer tube 33e is ?xed to the metallic pipe 33h by a 
string 33f The metallic pipe 33h is bent at a halfWay position 
P1 to an outer periphery side of the distal end portion 10 at a 
predetermined angle 61. The angle 61 is, for example, about 
8°. As a result, the optical ?ber bundle 331' is bent along the 
bent shape of the metallic pipe 33h. 

Therefore, a light axis 33LA at the approximately center of 
an emission range by means of the illumination means such as 
the illumination WindoW lens 33a for emitting illumination 
light (hereinafter, for convenience of the explanation, this 
axis is an illumination light axis 33LA) is not completely 
parallel With a light axis 32LA of the observation optical 
system such as the observation WindoW lens of the imaging 
unit (hereinafter, for convenience of the explanation, this axis 
is an observation light axis 32LA). 

That is, as to the illumination light axis 33LA, the light axis 
Which is parallel With the observation light axis 32LA is set on 
the proximal end side With respect to the position P1, and tilts 
toWards the distal end from the position P1 by the angle 61 
With respect to the observation light axis 32LA. More spe 
ci?cally, a distal end direction of the illumination light axis 
33LA tilts in a direction separated from an edge point of an 
observation direction of the observation light axis 32LA of 
the imaging unit at the predetermined angle 61 With respect to 
the observation light axis 32LA. 
As to the illumination light axes of the light guide unit 33B 

corresponding to the other illumination WindoW lenses 33b 
and 330, their distal end directions tilt in a direction separated 
from the edge point in the observation direction of the obser 
vation light axis 32LA of the imaging unit at the angle 61 With 
respect to the observation light axis 32LA. Therefore, the 
illumination range of the light guide unit 33B is set corre 
spondingly to the Wide visual ?eld range of the imaging unit. 
Instead of the light guide unit 33B as the illumination means, 
an illumination member such as LED may be adopted. 

Further, as to the front cover 3111, the distal end surface 11 
is formed so that the WindoW surface of the observation Win 
doW 32 is vertical to the observation light axis 32LA and the 
WindoW surface of the illumination WindoW 33 is vertical to 
the illumination light axis 33LA. That is, the observation 
WindoW lens 32a is disposed on the observation WindoW 32 so 
that its surface is substantially ?ush With the WindoW surface 
of the observation WindoW 32 of the front cover 31a. 
On the other hand, the illumination WindoW lens 33a is 

disposed on the illumination WindoW 33 so that its lens sur 
face is substantially ?ush With the WindoW surface of the 
illumination WindoW 33 of the front cover 3111. Namely, as to 
the front cover 3111, an opening surface of the illumination 
WindoW 33 tilts toWards the proximal end side at the prede 
termined angle 61 (for example, about 8°) With respect to an 
opening surface of the observation WindoW 32. A vicinity 
around the observation WindoW 32 of the front cover 31a has 
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6 
an observation WindoW peripheral edge portion 32A Whose 
surface is ?ush With the opening surface of the observation 
WindoW 32. A vicinity around the observation WindoW 33 of 
the front cover 31a has an observation WindoW peripheral 
edge portion 33A Whose surface is ?ush With the opening 
surface of the observation WindoW 33. 
The distal end portion of the Water supply noZZle 25 is 

provided With an opening 25a. The opening 25a is provided 
so that Water ejected from the Water supply noZZle 25 is 
supplied in a direction substantially parallel With the plane 
perpendicular to the light axis 32LA and a direction passing 
through the surface of the observation WindoW lens 32a on the 
observation WindoW 32. The proximal end side of the Water 
supply noZZle 25 has a pipe shape and is connected to the 
Water supply tube 250 via a connecting pipe 25b. Therefore, 
the connecting pipe 25b and the Water supply tube 250 form a 
Water supply pipe line. The Water supply tube 250 is ?xed to 
the connecting pipe 25b by a string 25d. 
The proximal end side of the distal end rigid portion 31 is 

?xed to a part of a bending piece 35. The proximal end side of 
the distal end rigid portion 31 and the bending piece 35 are 
covered With an outer tube 36 formed by synthetic resin or 
rubber. The outer tube 36 is ?xed to the distal end rigidportion 
31 by a string 37. 
As shoWn in FIG. 4, the suction port 24 disposed on the 

front cover 31a of the distal end portion 10 is an opening of 
the suction channel 2411 serving also as the treatment instru 
ment channel inserted toWards the proximal end side. The 
suction channel 24a is inserted into the insertion portion 3, the 
operation portion 2, the universal cord 3a and the connector 
portion 4 so as to be connected to a suction source of the light 
source device 5. The suction channel 24a is also connected to 
a treatment instrument insertion port disposed on the opera 
tion portion 2. 
The opening surface of the suction port 24 of the front 

cover 31a tilts toWards the proximal end side at a predeter 
mined angle 62 With respect to the WindoW surface of the 
observation WindoW 32. The angle 62 is, for example, about 
20 to 3°. Therefore, as to the front cover 31a, the opening 
surface of the suction port 24 tilts toWards the proximal end 
side at the predetermined angle 62 With respect to the opening 
surface of the observation WindoW 32. The front cover 3111 
has a suction port peripheral edge portion 24A formed in the 
same plane as the opening surface of the suction port 24 near 
a periphery of the suction port 24. 
A vicinity of the front cover 3111 provided With the Water 

supply noZZle 25 on the distal end surface 11 has a Water 
supply noZZle peripheral edge portion 25A Whose surface is 
formed in the same plane as the opening surface of the obser 
vation WindoW 32. That is, the surface of the Water supply 
noZZle peripheral edge portion 25A is ?ush With the surface of 
the observation WindoW peripheral edge portion 32A. Fur 
ther, the surface of the Water supply noZZle peripheral edge 
portion 25A may be ?ush With the surface of the illumination 
WindoW peripheral edge portion 33A or the surface of the 
suction port peripheral edge portion 24A, or may be in the 
plane betWeen the surface of the observation WindoW periph 
eral edge portion 32A and the illumination WindoW peripheral 
edge portion 33A. 

Therefore, the front cover 3111 having the peripheral edge 
portions 24A, 25A, 32A, and 33A on the distal end surface 11, 
as shoWn in FIG. 5, has a so-called distal end cannon shape 
such that the respective peripheral edge portions 24A, 25A, 
32A, and 33A tilt from the center of the observation WindoW 
32 toWards the peripheral edge at the predetermined angles. 
Further, boundary surfaces 31A as smooth curved surfaces or 
tilt surfaces are formed respectively on boundary portions of 
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the peripheral edge portions 24A, 25A, 32A, and 33A of the 
front cover 3111 in order to reduce steps. Further, the front 
cover 31a is formed so that corner shape on the boundary 
betWeen the outer peripheral section of the distal end surface 
11 and the outer peripheral surface has a smooth curved 
shape. 

In the case Where an endoscopic examination is carried out 
by the endoscope 1, the insertion portion 3 of the endoscope 
1 is inserted into a body cavity such as large intestine. At this 
time, the distal end portion 10 reaches an portion in the body 
cavity into Which the insertion portion 3 is being inserted and 
a portion to be examined, and mucous membrane, Waste 
materials and the like of the body cavity adhere to the surface 
of the observation WindoW lens 3211 at the time of various 
treatments and observations, thereby occasionally interrupt 
ing a visual ?eld of an endoscopic image obtained by the 
imaging unit. For this reason, the mucous membrane, the 
Waste materials and the like of the body cavity should be 
suctioned via the distal end surface 11 of the insertion portion 
3, namely, the suction port 24 of the front cover 31a. 

In a conventional endoscope having a Wide visual ?eld, as 
shoWn in FIG. 6, the opening surface of a suction port 24' of 
a front cover 31a tilts toWards a proximal end side at an angle 
61 With respect to a WindoW surface of the observation Win 
doW 32. That is, the opening surface of the suction port 24' is 
?ush With an illumination WindoW peripheral edge portion 
(not shoWn) of the front cover 3111. Therefore, also a suction 
port peripheral edge portion 24A‘ of the front cover 3111 is 
?ush With the illumination WindoW peripheral edge portion. 
More speci?cally, as to the front cover 3111, a surface Which 
tilts at the tilt angle 61 With respect to the WindoW surface of 
an observation Window 32 is formed around the illumination 
WindoW (not shoWn) and the suction port 24'. In the conven 
tional endoscope, When mucous membrane, Waste materials 
and the like of a body cavity are suctioned via the suction port 
24', a body cavity Wall is suctioned since the tilt angle 61 of 
the suction port 24' With respect to the WindoW surface of the 
observation WindoW 32 is large. As a result, the suction force 
for the mucous membrane, the Waste materials of the body 
cavity is Weakened. 

Therefore, as shoWn also in FIG. 7, as to the endoscope 1 of 
this embodiment having the above constitution, the tilt angles 
of the opening surface of the suction port 24 and the surface of 
the suction port peripheral edge portion 24A With respect to 
the WindoW surface of the observation WindoW 32 of the front 
cover 3111 are angle 62 (for example, about 2 to 3°). That is, 
the tilt angles of the opening surface of the suction port 24 of 
the front cover 3111 and the surface of the suction port periph 
eral edge portion 24a With respect to the WindoW surface of 
the observation WindoW 32 are the acute angle 62. On the 
other hand, in order to suf?ciently secure the illumination 
range corresponding to the image pickup range, the tilt angles 
of the opening surface of the illumination WindoW 33 of the 
front cover 3111, the surfaces of the illumination WindoW 
lenses 33a to 330 and the surface of the illumination WindoW 
peripheral edge portion 33A With respect to the WindoW sur 
face of the observation WindoW 32 are the angle 6 larger than 
the angle 62 according to the angle 61 at Which the illumina 
tion light axis 33LA tilts With respect to the observation light 
axis 32LA (for example, about 8°). 

In other Words, the angle 62 at Which the opening surface of 
the suction port 24 and the surface of the suction port periph 
eral edge portion 24A tilt With respect to the WindoW surface 
of the observation WindoW 32 is more acute than the angle 61 
at Which the opening surface of the illumination WindoW 33, 
the surfaces of the illumination WindoW lenses 33a to 330 and 
the surface of the illumination WindoW peripheral edge por 
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8 
tion 33A tilt With respect to the WindoW surface of the obser 
vation WindoW 32.As a result, since the opening of the suction 
port 24 is next to vertical to the body cavity Wall, a gap 
betWeen the suction port 24 and the body cavity Wall is 
Widened at the time of suctioning the mucous membrane and 
the Waste materials of the body cavity, so that the suf?cient 
suction force can be exercised Without disturbing the absorp 
tion force by means of the body cavity Wall. 
As a consequence, the endoscope 1 of this embodiment can 

secure the illumination range su?icient for the image pickup 
range With Wide vieWing angle, can prevent absorption of the 
body cavity Wall to the opening of the suction channel as 
much as possible at the time of suctioning Waste materials, the 
mucous membrane and the like of the body cavity and can 
restrain Weakening of the suction force. 

Further, the boundary surfaces 31A as the smooth curved 
surfaces or the tilt surfaces are formed respectively on the 

boundary portions of the peripheral edge portions 24A, 25A, 
32A, and 33A of the front cover 3111. For this reason, even if 
the surface of the front cover 31a has unevenness due to the 

peripheral edge portions 24A, 25A, 32A, and 33A, adhesion 
of the mucous membrane, the Waste materials and the like of 
the body cavity can be reduced. 

The angle 61 at Which the illumination light axis 33LA tilts 
With respect to the observation light axis 32LA is variously set 
so that the illumination range corresponding the image 
pickup range can be suf?ciently secured according to the 
vieWing angle of the imaging unit. Accordingly, the tilt angles 
of the opening surface of the illumination WindoW 33 of the 
front cover 31a, the surfaces of the illumination WindoW 
lenses 33a to 330 and the surface of the illumination WindoW 
peripheral edge portion 33A With respect to the WindoW sur 
face of the observation WindoW 32 are set to the angle 61. 

Further, the present invention is not limited only to the 
above-mentioned embodiment, and can be variously changed 
Without departing from the gist of the present invention. 

For example, in the embodiment, the angle 62 (2 to 3°) at 
Which the opening surface of the suction port 24 and the 
surface of the suction port peripheral edge portion 24A tilt 
With respect to the WindoW surface of the observation WindoW 
32 is provided, and the angle 62 becomes more acute than the 
angle 61 (8°) at Which the opening surface of the illumination 
WindoW 33, the surfaces of the illumination WindoW lenses 
33a to 330 and the surface of the illumination WindoW periph 
eral edge portion 33A tilt With respect to the WindoW surface 
of the observation WindoW 32, but the constitution is not 
limited to this. Concretely, the opening surface of the suction 
port 24 and the surface of the suction port peripheral edge 
portion 24A do not tilt With respect to the WindoW surface of 
the observation WindoW 32 but are ?ush With it (namely, the 
angle 62:0°). The opening surface of the illumination Win 
doW 33, the surfaces of the illumination WindoW lenses 33a to 
330 and the surface of the illumination WindoW peripheral 
edge portion 33A tilt at the angle 61 (5 to 6°) With respect to 
the WindoW surface of the observation WindoW 32. In such a 
constitution, the above-mentioned effect can be produced 
similarly. 

Additional advantages and modi?cations Will readily 
occur to those skilled in the art. Therefore, the invention in its 
broader aspects is not limited to the speci?c details and rep 
resentative embodiments shoWn and described herein. 
Accordingly, various modi?cations may be made Without 
departing from the spirit or scope of the general inventive 
concept as de?ned by the appended claims and their equiva 
lents. 
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What is claimed is: 
1. An endoscope comprising: 
an observation WindoW for observing an image of a pho 

tographic subject; 
an illumination WindoW for emitting illumination light for 

illuminating the photographic subject; 
a suction port connected to a suction channel, Wherein the 

observation WindoW, the illumination WindoW, and the 
suction port are provided on a distal end surface of an 
insertion portion; 

an observation WindoW peripheral edge portion Which is 
formed so that a surface having the observation WindoW 
is vertical to an observation light axis; 

an illumination WindoW peripheral edge portion Which is 
formed so that a surface having the illumination WindoW 
is vertical to an illumination light axis Which tilts With 
respect to the observation light axis; and 

a suction port peripheral edge portion Which is formed so 
that a surface having the suctionport and the observation 
WindoW peripheral edge portion form an angle more 
acute than a tilt angle of the illumination WindoW periph 
eral edge portion With respect to the observation WindoW 
peripheral edge portion, 

Wherein the illumination WindoW peripheral edge portion 
is provided at a tilt angle of about 80 With respect to the 
observation WindoW peripheral edge portion and the 
suction port peripheral edge portion is provided at a tilt 
angle of 2 to 3° With respect to the observation WindoW 
peripheral edge portion. 

2. The endoscope according to claim 1, Wherein a boundary 
portion betWeen the illumination WindoW peripheral edge 
portion and the suction port peripheral edge portion is formed 
into a curved surface shape or a tilt surface shape. 

3. The endoscope according to claim 1, Wherein the obser 
vation WindoW peripheral edge portion is formed at an 
approximately center of the distal end surface, the illumina 
tion WindoW peripheral edge portion is formed so as to tilt 
backWard around the observation WindoW peripheral edge 
portion, and the suction port peripheral edge portion is 
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formed so as to tilt backWard With respect to the illumination 
WindoW peripheral edge portion. 

4. A front cover comprising: 
an observation WindoW for observing an image of a pho 

tographic subject; 
an illumination WindoW for emitting illumination light for 

illuminating the photographic subject; 
a suction port connected to a suction channel so as to cover 

a distal end portion of an insertion portion of an endo 
scope, 

an observation WindoW peripheral edge portion Which is 
formed so that a surface having the observation WindoW 
is vertical to an observation light axis; 

an illumination WindoW peripheral edge portion Which is 
formed so that a surface having the illumination WindoW 
is vertical to an illumination light axis Which tilts With 
respect to the observation light axis; and 

a suction port peripheral edge portion Which is formed so 
that a surface having the suction port and the observation 
WindoW peripheral edge portion forms an angle more 
acute than a tilt angle of the illumination WindoW periph 
eral edge portion With respect to the observation WindoW 
peripheral edge portion, Wherein the illumination Win 
doW peripheral edge portion is provided at a tilt angle of 
about 80 With respect to the observation WindoW periph 
eral edge portion, and the suction port peripheral edge 
portion is provided at a tilt angle of 2 to 3° With respect 
to the observation WindoW peripheral edge portion. 

5. The front cover according to claim 4, Wherein a bound 
ary portion betWeen the illumination WindoW peripheral edge 
portion and the suction port peripheral edge portion is formed 
into a curved surface shape or a tilt surface shape. 

6. The front cover according to claim 4, Wherein the obser 
vation WindoW peripheral edge portion is formed at an 
approximately center of a distal end surface of the insertion 
portion, the illumination WindoW peripheral edge portion is 
formed so as to tilt backward around the observation WindoW 
peripheral edge portion, and the suction port peripheral edge 
portion is formed so as to tilt backWard With respect to the 
illumination WindoW peripheral edge portion. 

* * * * * 


